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Appendix C
Lock Hydraulic System Model
and Prototype Study Data

C-1. Introduction

The availability of data from CE hydraulic model and
prototype investigations of navigation lock filling/
emptying systems, as summarized in Table C-1, is given
in Table 1 of Item P5. This information was obtained
from a detailed review of 81 reports on model and proto-
type studies (1937 to 1984) by STP, BHL, and WES.
Those reports are listed in Appendix A. The organiza-
tion and use of Table 1, Item P5, are described in the
following paragraphs.

Table C-1
Lock Hydraulic System Model and Prototype Study Data

C-2. Design and Operational Variables

A list of 251 hydraulic design and operational variables
or significant features of navigation locks was derived
from a review of such items in several kinds of filling/
emptying systems used in CE locks. This list is orga-
nized in an upstream-to-downstream order and has a
numbering sequence for easier manipulation in a digital
computer. The major divisions of the list include:

11000 INTAKE SYSTEM

12000 FILLING VALVE SYSTEM

13000 CULVERT-CHAMBER MANIFOLD

14000 LOCK CHAMBER

15000 EMPTYING VALVE SYSTEM

16000 OUTLET SYSTEM

A listing of operational variables is included with each
major division in Table C-1 rather than in a separate
division in order to group more closely the aspects of the
lock operation with their related design features. The 22
“NOTED ITEMS” lines include special items peculiar to
the specific projects and are identified in the notes at the
end of Table C-1.

C-3. Test Reports

Each column heading in Table C-1 includes a very brief
identification of the project and a brief notation of the
report number (full title in Appendix A). The reports are
listed in chronological order of the report dates. The
STP Report No. 46 contains six separate studies and is
listed in six separate columns in Table C-1. This gives
an apparent total of 86 reports. All the reports are avail-
able on loan from the WES Technical Library.

C-4. Types of Data in Reports

The types of lock performance data available in each
report and pertaining specifically or generally to the
various design and operational features investigated are
indicated by the following letter symbols in Table C-1:

T = time, curves, and/or tabulation of lock
chamber filling and/or emptying, or
actual valve motion in a few tests

O = overfill or overempty in lock chamber
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Q = culvert system discharge, or lock
chamber rate-of-rise or rate-of-fall

H = hawser force on tow in lock chamber,
or in approach in a few tests

D = tow displacement, unrestrained by
hawsers

V = local velocities in ports, approach
channel, etc.

C = surface currents, including vortices at
intakes

B = boils, or surface turbulence

W = waves, or water-surface profiles in a
few tests

S = surges or oscillations

I = internal flow pattern or flow
distribution

Z = local average piezometric pressures

P = local transient or fluctuating pressures

L = pressure losses or differences

F = mechanical forces or torque

A = vibration

X = other data, usually air vent discharge.
See last line of NOTED ITEMS at
end of Table C-1

C-5. Comments

The following comments result from observations during
the compilation of Table C-1 and may be of interest
and/or assistance to users searching for available test data
pertinent to their design problems.

a. Consideration of both the design and operational
variables of the feature under investigation, both more
general and more specific identification of the variables,
and related items or systems in Table C-1 may aid in
finding data that might otherwise be missed.

b. The listing of operational variables at “division
level” in Table C-1 and the compilation process may
have resulted in some inappropriate entries of types of
data relative to the design variables. This would most
likely occur where a report table or illustration includes
several kinds of design and operational variables.

c. Culvert roof pressures just downstream from a
valve were considered pertinent to, and listed under,
12230 (15230) FILLING (EMPTYING) VALVE SYS-
TEM, FLOW PASSAGE, ROOF EL, although a different
variable may have been the primary consideration.

d. Surface currents at the intakes are listed under
11150 INTAKE SYSTEM, APPROACH, VORTEX
CONTROL, although the vortex control may have been
by valve operation or other feature rather than modifica-
tion of the intake system.

e. Variable 14000 LOCK CHAMBER was given
data references for nearly every citation involving lock
chamber filling and emptying times and/or rates, hawser
forces, surges, etc. Although there may not have been
any design variations within the chamber, it is a location
of primary interest for most aspects of lock operation.

C-6. Detailed Test Data Listings

Individual test report listings of the data locations within
the reports are given in Item P5. An example list is
given in Table C-2. The LINE NO’S correspond to
those 251 numbers assigned to the design and operation
variables. The TYPE OF DATA symbols correspond to
those given in paragraph C-4 above. The FORMAT
symbols are:

T = numbered table

P = numbered photograph

D = numbered drawings (plates)

F = numbered figures (covers all illus-
trations in STP reports)

W = test paragraph (or page if unnum-
bered paragraphs) containing infor-
mation not indicated by the tables,
photographs, drawings, or figures.
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The LOCATION IN REPORT numbers and letters are
those of the pertinent tables, photographs, drawings,
figures, and/or paragraphs in that particular report.

C-7. Instruction

In addition to the indicated tables, photographs, drawings,
and/or figures having data pertinent to a specific design
and/or operational variable, the user should refer to those
parts of the text where these data items are discussed.
The comment in subparagraph C-5b above also applies to
the detailed data listings. Also, variations in design
and/or operational variables from table to table, photo-
graph to photograph, etc., rather than in individual tables,
photographs, etc., are covered by listings of all the
related data item location numbers. The user should
compare variables from item to item as well as in a
single item.

C-8. Coverage

A total of 24,635 location citations was derived from a
total of 2,816 single- or combined-item references
(tables, photographs, drawings, figures, text) in the
86 reports (81 publications).

C-9. Project Data Listings

Listings of available dimensional and other descriptive
data pertinent to the project designs investigated in the
model tests also are given in Item P5. An example list is
given in Table C-3. Entries of “XXXXX” indicate sub-
headings; entries of “X” indicate confirmed nonapplicable
items; and blanks indicate unavailable information. A
definition list for the abbreviations is included in
Item P5.
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